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OPTICAL DISK DATA ERASING APPARATUS AND 

OPTICAL DISK DATA ERASING METHOD 

FIELD O F THF TNVF.NTTON 

The present invention relates to an apparatus and a method 
for erasing data from an optical disk, 

BACKGR OUND OF THE INVENTION 

A CD-R disk is a typical write-once optical disk, and a user 
can write datV- on the CD-R disk only once- However, when the CD- 
R disk becomes unnecessary, it is not easy to erase the written 
data from the CD-R disk. Therefore, the CD-R disk is put in the 
unplayable state by using a disposal method such as artificially 
applying a stress to the disk (folding, breaking, or damaging the 
disk) or changing Lhe media characteristics under high 
temperature condition, whereby secret information recorded on the 
disk is prevented from leaking. 

However, the conventional data erasing method relating to 
the write-once optical disk has the following drawbacks. 

1) Reliability is insufficient, that is, it is uncertain 
whether the disk is completely unplayable or not. 

2) The cost is high. 

3) Erasing of data limited to a specific recording area 
cannot be carried out. 

4) Substances deleterious to the environment are released • 
It is expected that the CD-R dis.k market will become 

widespread in the future and, therefore, development of simple 
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and low-cost method and apparatus for completely erasing recorded 
data from the CD-R disk has been desired. 
SUMMARY OF THE INVENTION 

The present invention is made to solve the above-described 
problems and has for its object to provide an apparatus and a 
method for completely erasing recorded data from write-once 
optical disks. 

Other obj-ects and advantages of the invention will become 

i 

apparent from the detailed description that follows. The 
detailed description and specific embodiments described are 
provided only for illustration since various additions and 
modifications within the scope of the invention will be apparent 
to those of skill in the art from the detailed description. 

According to a first aspect of the present invention, there 
is provided an optical disk data erasing apparatus which is an 
optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 
with a laser beam, the optical disk recording apparatus being 
connected to a host computer through an interface bus, and the 
optical disk data erasing apparatus comprises: a judgement means 
for judging as to whether a loaded optical disk is a write-once 
optical disk or not; an instruction recognition means for 
recognizing an instruction from the host computer; and an erasing 
means for executing a data .erasing process on the basis of the 
instruction; wherein the erasing means overwrites the optical 



disk which is judged as a write-once optical disk by the 

judgement means, by irradiating the optical disk with a laser 

beam having the same recording power as that at recording, 

thereby erasing data recorded on the optical disk. Therefore, an 

optical disk data erasing apparatus which is able to completely 

erase data on an optical disk is easily realized at low cost, 

without having to use a special apparatus, and without generating 

substances deleterious to environment, whereby leakage of secret 
f 

information can be prevented when the optical disk is discarded. 

According to a second aspect of the present invention, there 
is provided an optical disk data erasing apparatus which is an 
optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 
with a laser beam, the optical disk recording apparatus being 
connected to a host computer through an interface bus, and the 
optical disk data erasing apparatus comprises: a judgement means 
for making a judgement as to whether a loaded optical disk is a 
write-once optical disk or not; an instruction recognition means 
for recognizing an instruction from the host computer; and an 
erasing means for executing a data erasing process on the basis 
of the instruction; wherein the erasing means overwrites the 
optical disk which is judged as a write-once optical disk by the 
judgement means, by irradiating the optical disk with a laser 
beam having* a recording power higher than that at recording, 
thereby erasing data recorded on the optical disk. Therefore, an 



optical disk data erasing apparatus which is able to completely 
erase data on an optical disk is easily realized at low cost, 
without having to use a special apparatus, without generating 
substances deleterious to environment, whereby leakage of secret 
information can be prevented when the optical disk is discarded. 

According Lo a Lhird aspect of the present invention, the 
optical disk data erasing apparatus according to the first or 

second aspect? further comprises a disk recording information 

I 

acquisition means for acquiring disk recording information 
relating to a data-recorded area or a data-unrecorded area of the 
write-once optical disk, on the basis of a disk recording 
information acquisition instruction which is issued by the host 
computer; wherein the erasing means erases data recorded in Lhe 
data-recorded area. Therefore, the data erasing process can be 
performed on only the data-recorded area, while the data- 
unrecorded area, which needs not be erased, is outside the target 
of the erasing process, whereby the time required for the erasing 
process is reduced. 

According to a fourth aspect of the present invention, the 
optical disk data erasing apparatus accordiny Lo the third aspect 
further comprises a determination means for determining whether 
data are recorded on the write-once optical disk or not, on the 
basis of the disk recording information which is obtained by the 
disk recording information acquisition means; wherein, when data 
are recorded on the write-once optical disk, the erasing means 
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executes the recorded-data erasing process; and when no data are 
recorded on the optical disk, the determination means returns an 



error signal to the host computer to notify the user that the 
data erasing process is not to be executed. Therefore, when no 
data are recorded on the optical disk, the user can know that 
there is no need to execute the data erasing process on the disk, 
whereby the user can perform the erasing process on only a data- 
recorded optical disk, without performing an unnecessary erasing 
f 

process. 

ijfl According to a fifth aspect of the present invention, the 

UJ optical disk data erasing apparatus according to the third aspect 
ij further comprises: a notification means for notifying the user of 
J* the disk recording information which is obtained by the disk 
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F] recording information acquisition means, through the host 

computer; and an erasing area detection means for detecting, when 
an instruction which specifies a data erasing area is issued from 
the user through the host computer on the basis of the disk 
recording information, an area corresponding to the specified 
data erasing area on the basis of the instruction; wherein the 
erasing means erases the data recorded in the erasing area which 
is detected by the erasing area detection means. Therefore, the 
user can know the erasable data area in the loaded optical disk 
and, as the result, the user can specify a desired area to be 
erased. 

According to a sixth aspect of the present invention, the 
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optical disk data erasing apparatus according to the first or 
.second aspect_ further comprises: a setting means with which the 
user sets, through the host computer, whether the interface bus 
is to be occupied or not during execution of the data erasing 
process; and a monitor means for monitoring the data erasing 
state on the 'basis of a stale monitoring instruction which is 
periodically issued from the host computer, when it is set that 
the interface *>us is not to be occupied; wherein the host 
□ computer is able to execute another process during execution of 
I the data erasing process, when it is set that the interface bus 
J is not to be occupied. Therefore, when the user sets that the 
5 interface bus is not to be occupied, the host computer can 
r execute another process while the optical disk data erasing 
% apparatus executes the data erasing process. Further, when the 
i interface bus is to be occupied, the host computer can speedily 
detect the end of the erasing process of the optical disk data 
erasing apparatus. 

According to a seventh aspect of the present invention, 
there is provided an optical disk data erasing apparatus which is 
an optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 
with a laser beam, and the optical disk data erasing apparatus 
comprises: a first jumper switch setting means for setting ON /OFF 
of a first jumper switch; a setting identification means for 
identifying the setting of the first jumper switch; a judgement 
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means for making a judgement as to whether a loaded optical disk 
is a write-once optical disk or not; an erasing means for 
overwriting the write-once optical disk by irradiating the 
optical disk with a laser beam having the same recording power as 
that at recording, according to the setting of the first jumper 
switch, thereby erasing data recorded on the optical disk; and an 
ejection means for automatically ejecting the optical disk after 
the data erasing process; wherein, when the first jumper switch 
5 is turned ON, the erasing means starts the data erasing 
;J3 operation; and when the first jumper switch is OFF or when the 
Ul judgement means judges that the loaded optical disk is not a 
:jl write-once optical disk, the ejection means automatically ejects 
7 the optical disk, and a display means displays that the data 
**h erasing process is not to be executed on the optical disk. 
T Therefore, the optical disk data erasing process can be performed 
a by the optical disk data erasing apparatus alone, according to an 
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external control, without using the host computer. Further, 
since the data erasing process is automated, an optical disk data 
erasing apparatus capable of erasing recorded data completely is 
realized easily, at low cost, whereby leakage of secret 
information is prevented when the optical disk is discarded. 

According to an eighth aspect of the present invention, 
there is provided an optical disk data erasing apparatus which is 
an optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk by irradiating the optical disk 
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with a laser beam, and the optical disk data erasing apparatus 
comprises : a f irstjumpe ^switch setting means for setting ON/OFF 
of a first jumper switch; a setting identification means for 
identifying the setting ot the first jumper switch; a judgement 
means for making a judgement as to whether a loaded optical disk 
is a write-once optical disk or not; an erasing means for 
overwriting the write-once optical disk by irradiating the 
optical disk yith " a laser beam having a recording" power higher - 
□ than that at recording, according to the setting of the first 
: J3 jumper switch, thereby erasing the data recorded on the optical 
UJ disk; and an ejection means for automatically ejecting the 
'J3 optical disk after the data erasing process; wherein, when the 
T first jumper switch is turned ON, the erasing means starts the 
5 data erasing operation; and when the first jumper switch is OFF 
T or when the judgement means judges that the loaded optical disk 
i is not a write-once optical disk, the ejection means 

automatically ejects the optical disk, and display means displays 
that the data erasing process is not to be executed on the 
optical disk. Therefore, the optical disk data erasing process 
can be performed by the optical disk data erasing apparatus alone 
according to an external control, without using the host computer 
Further, since the data erasing process is automated, an optical 
disk data erasing apparatus capable of erasing recorded data 
completely is realized easily, at low cost, whereby leakage of 
secret information is prevented when the optical disk is 



discarded . 

According to a ninth aspect of the present invention, the 



optical disk data erasing apparatus according to the seventh or 
eighth aspect turther comprises a checking means for checking 
whether the data erasing process has normally ended or not; 
wherein, when the data erasing process for the writc-once optical 
disk has not normally ended, the ejection means automatically 
ejects the optical disk, and the display means displays that the 
Q data erasing process is not to be executed on the optical disk. 
■]j Therefore, when the data erasing process has not ended normally, 
Ld the loaded disk is automatically ejected, and the display means 
Jj displays that the data erasing process is not to be executed. 

"7 

7 Thereby, the user is prevented from recognizing that the erasing 
5 process has normally ended, and from discarding the optical disk 
T in which data to be erased are not erased. 

= ; j According to a tenth aspect of the present invention, the 

optical disk data erasing apparatus according to the ninth aspect 
further comprises a second jumper switch setting means for 
setting ON /OFF of a second jumper switch; wherein the setting 
identification means identifies the setting of the second jumper 
switch; when it is identified that the second jumper switch is ON, 
the erasing means executes the data erasing process over the 
entire surface of the optical disk; and when it is identified 
that the second jumper switch is OFF, the erasing means executes 
the data erasing process on a final session. Therefore, the user 



10 



can select the erasing method according to the netting of the 
second jumper switch, and when there is no need to erase the data 



over the entire surface of the disk, the second -jumper switch is 
turned off to prevent unnecessary entire-surface erasing from 
being executed. As the result, the time required for the erasing 
process is reduced, resulting in a low-cost optical disk data 
erasing apparatus. 

According to an eleventh aspect of the present invention, 
the optical disk data erasing apparatus according to the seventh 
or eighth aspect further comprises a disk recording information 
acquisition means for acquiring information relating Lo a data- 
recorded area or a data-unrecorded area of the write-once optical 
disk; wherein Lhe erasing means erases recorded data from the 
data-recorded area. Therefore, the data erasing process can be 
performed on only the data-recorded area, while the data- 
unrecorded area, which needs not be erased, is outside the target 
of the erasing process, whereby the time required for the erasing 
process is reduced- 
According to a twelfth aspect of the present invention, the 
optical disk daLd erasing apparatus according to the eleventh 
aspect further comprises a determination means for determining 
whether data are recorded on the write-once optical disk or not, 
on the basis of the disk recording information obtained by the 
disk recording information acquisition means; wherein, when data 
are recorded on the write-once optical disk, the erasing means 
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executes the recorded-data erasing process; and when no data are 
jrecorded on the write-once optical disk, the ejection means 
automatically ejects the optical disk, and the display means 
displays that the data erasing process is not to be executed on 
the optical disk. Therefore, when no data are recorded on the 
optical disk," the loaded disk is automatically ejected, and the 
display means displays that the data erasing process is not to be 

executed, whereby the user knows that there is no need to execute 

I 
f 

□ the data erasing process, and performs the data erasing process 
%0 on only a data-recorded optical disk, without performing an 
Ld unnecessary erasing process. 

5 According to a thirteenth aspect of the present invention, 

r an optical disk data erasing method comprises: a judgement step 
S of making a judgement as to whether a loaded optical disk is a 
[I write-once optical disk or not; an instruction recognition step 
H of recognizing an instruction from a host computer; and a data 

erasing step of overwriting the optical disk which is judged as a 
write-once optical disk in the judgement step, by irradiating the 
optical disk with a laser beam having the same recording power as 
that at recording, on the basis of the instruction, thereby 
erasing data recorded on the optical disk. Therefore, data on an 
optical disk can be completely erased easily, at low cost, 
without having 'to use a special apparatus, and without generating 
substances deleterious to environment, whereby leakage of secret 
information can be prevented when the optical disk is discarded . 
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According to a fourteenth aspect of the present, invention, 
an optical disk data erasing method comprises: a judgement step 
of making a judgement as to whether a loaded optical disk is a 
write-once optical disk or not; an instruction recognition step 
of recognizing an instruction from a host computer; and an 
erasing step of overwriting the optical disk which is judged as a 
write-once optical disk in the judgement step, by irradiating the 

optical disk^with a laser beam having a recording power higher. 

X 

than that at recording, on the basis of the instruction, thereby 
erasing data recorded on the optical disk. Therefore, data on an 
optical disk can be completely erased easily, at low cost, 
without having to use a special apparatus, and without generating 
substances deleterious Lo environment, whereby leakage of secret 
information can be prevented when the optical disk is discarded. 

According to a fifteenth aspect of the present invention, 
the optical data erasing method according to the thirteenth or 
fourteenth aspect further comprises: a disk recording information 
acquisition instruction step ot issuing a disk recording 
information acquisition instruction from the host computer; and a 
disk recording information acquisition step of acquiring 
information relating to a data-recorded area or a data-unrecorded 
area of the write-once optical disk, on the basis of the disk 
recording information acquisition instruction; wherein data 
recorded in the data-recorded area are erased in the erasing step 
Therefore, the data erasing process can be performed on only the 



data-recorded area, while the data-unrecorded area, which needs 
not the erasing process, 

whereby the time required for the erasing process is reduced. 

According to a sixteenth aspect of the present invention, 
the optical disk data erasing method according to the fifteenth 
aspecL luiLher comprises a determination step of determining 
whether data are recorded on the write-once optical disk or not, 
on the basis b£ the disk recording information which is obtained 

i 

in the disk recording information acquisition step; wherein, when 
data are recorded on the write-once optical disk, the recorded 
data are erased in the erasing step; and when no data are 
recorded on the optical disk, an error signal is returned to the 
host computer in the determination slep Lo notify the user that 
the data erasing process is not to be executed on the optical 
disk. Therefore, when no data are recorded on the optical disk, 
the user can know that there is no need to execute the data 
erasing process on the disk, whereby the nsftr can perform the 
erasing process on only a data-recorded optical disk, without . 
performing an unnecessary erasing process. 

According to a seventeenth aspect of the present invention, 
the optical disk data erasing method according to the fifteenth 
aspect further comprises: a notification step of notifying the 
user of the disk recording information which is obtained in the 
disk recording information acquisition step, through the host 
computer; an erasing area specification instruction step in which 
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the user issues an instruction for specifying a data erasing area, 
pn -the basis of the disk recording information, through the host 
computer; and an erasing area detection step of detecting, from 
the data-recorded area obtained in the disk recording information 
acquisition step, an area corresponding to the specified erasing 
area on the basis of the instruction; wherein data recorded in 
the erasing area, which is detected by the erasing area detection 

means, are era-sed in the erasing step. Therefore, the user can 

t 

know the erasable data area in the loaded optical disk and, as 
the result, the user can specify a desired area to be erased. 

According to an eighteenth aspect of the present invention, 
the optical disk data erasing method according to the thirteenth 
or fourteenth aspect further comprises: a setting step in which 
the user sets, through the host computer, whether an interface 
bus is to be occupied or not during execution of the data erasing 
process; a monitoring instruction step of periodically issuing an 
erasing state monitoring instruction from the host computer, when 
it is set that the interface bus is not to be occupied; and a 
monitoring step of monitoring the data erasing state on the basis 
of the erasing state monitoring instruction. Therefore, when the 
user sets that the interface bus is not to be occupied, the host 
computer can execute another process while the optical disk data 
erasing apparatus executes the data erasing process. Further, 
when the interface bus is to be occupied, the host computer can 
speedily detect the end of the erasing process of the optical 
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disk data erasing apparatus. 

According to__a nineteenth aspect of the present invention, 



an optical disk data erasing method comprises: a first lumper 
switch setting step of setting on/off of a first jumper switch; a 
setting identification step of identifying the setting of the 
first jumper switch; a judgement step of making a judgement as to 
whether a loaded optical disk is a write-once optical disk or 
not; an erasing step of overwriting the write-once optical disk 
by irradiating the optical disk with a laser beam having the same 
recording power as that at recording, according to the setting of 
the first jumper switch, thereby erasing data recorded on the 
optical disk; and an ejection step of automatically ejecting the 
optical disk after the data erasing process; wherein, when the 
first jumper switch is ON, the erasing step starts the data 
erasing operation; and when the first jumper switch is OFF or 
when it is judged in the judgement step that the loaded optical 
disk is not a write-once optical disk, the optical disk is 
automatically ejected in the ejection step, and it is displayed, 
in a display step, that the data erasing process is not to be 
executed on the optical disk. Therefore, the optical disk data 
erasing process can be performed by the optical disk data erasing 
apparatus alone, according to an external control, without using 
the host computer. Further, since the data erasing process is 
automated, recorded data can be completely erased easily, at low 
cost, whereby leakage of secret information is prevented when the 
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optical disk is discarded. 

According to a twentieth aspect of the present invention/ an 



optical disk data erasing method comprises: a first jumper switch 
setting step of setting ON /OFF of a first jumper switch; a 
setting identification step of identifying the setting of the 
first jumper switch; a judgement step of making a judgement a3 to 
whether a loaded optical disk is a write-once optical disk or 
not; an erasihg step of overwriting the write-once optical disk 
Qby irradiating the optical disk with a laser beam having a 
5 recording power higher than that at recording, according to the 
aj setting of the first jumper switch, thereby erasing data recorded 
•Ron the optical disk; and an ejection step of automatically 
Rejecting the optical disk after the data erasing process; wherein, 
n when the first jumper switch is ON, the erasing step starts the 
ft erasing operation; and when the first jumper switch is OFF or 
! 3 when it is judged in the judgement step that the loaded optical 
disk is not a write-once optical disk, the optical disk is 
automatically ejected in the ejection step, and it is displayed, 
in a display step, that the data erasing process is not to be 
executed on the optical disk. Therefore, the optical disk data 
erasing process can be performed by the optical disk data erasing 
apparatus alone, according to an external control, without using 
the host computer. Further, since the data erasing process is 
automated, recorded data can be completely erased easily, at low 
cost, whereby leakage of secret information is prevented when the 



optical disk is discarded. 

According to a twenty-first aspect of the preserve invention./ 
the optical disk data erasing method according to the nineteenth 
or twentieth aspect further comprises a checking step of checking 
whether the data erasing process has ended normally or not; 
wherein, when- the data erasing process for the write-once optical 
disk has not ended normally, the optical disk is automatically 
ejected in the .ejection step, and it is displayed, in the display 
step, that the data erasing process is not to toe executed on the 
optical disk. Therefore, when the data erasing process has not 
ended normally , the loaded disk is automatically ejected, and it 
is displayed that the data erasing process is not to be executed. 
Thereby, the user is prevented from recognising that the erasing 
process has normally ended, and from discarding the optical disk 
in which data to be erased are not erased. 

According to a twenty-second aspect of the present invention, 
the optical disk data erasing method according to the twenty- 
first aspect further comprises a second jumper switch setting 
step of setting ON /OFF of a second jumper switch; wherein the 
setting of the second jumper switch is identified in the setting 
identification step; when it is identified that the second jumper 
switch is ON, the data erasing process is executed over the 
entire surface of the optical disk in the erasing step; and when 
it is identified that the second jumper switch is OFF, the data 
erasing process is executed on a final session in the erasing 
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step- Therefore, the user can select the erasing method 
according to the setting of the second jumper switch, and when 
there is no need to erase the data over the entire surface of the 
disk, the second jumper switch is turned off to prevent 
unnecessary entire-surface erasing from being executed* As the 
result/ Lhe time required for the erasing process is reduced, 
resulting in a low-cost optical disk data erasing apparatus. 

Accordirfg^ to a twenty-third aspect of the present invention, 

f 

□ the optical disk data erasing method according to the nineteenth 
^ or twentieth aspect further comprises a disk recording 
UJ information acquisition step of acquiring information relating to 
dl a data-recorded area or a data-unrecorded area of the write-once 
ls optical disk; wherein data recorded in the data-recorded area are 
p erase d in the erasing step. Therefore, the data erasing process 
can be performed on only the data-recorded area, while the data- 
unrecorded area, which needs not be erased, is outside the target 
of the erasing process, whereby the time required for the erasing 
process is reduced. 

According to a twenty-fourth aspect of the present invention 
the optical disk data erasing method according to the twenty- 
third aspect further comprises a determination step of 
determining whether data are recorded on the write-once optical 
disk or not, on the basis of the disk recording information 
obtained in the disk recording information acquisition step; 
wherein, when data are recorded on the write-once optical disk, 
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the recorded data are erased in the erasing step; and when no 
data are recorded on the write-once optical disk, the optical 
disk is automatically ejected in the ejection step, and it is 
displayed, in the display step, that the data erasing process is 
not to be executed on the optical disk. Therefore, when no data 
are recorded-on the optical disk, the loaded disk is 
automatically ejected, and it is displayed that the data erasing 

process is ndt- to he executed, whereby the user knows that there 

I 

is no need to execute the data erasing process, and perforins the 
data erasing process on only a data-recorded optical disk, 
without performing an unnecessary erasing process, 
BRTEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating the construction of 
a data erasing apparatus according to the present invention. 

Figure 2 is a block diagram illustrating the construction of 
a system according to a first or second embodiment of the present 
invention - 

Figures 3(a) and 3(b) are a front view and a rear view of a 
data erasing apparatus (drive) according to a third embodiment of 
the present invention. 

Figure 4 is a diagram illustrating an example of a disk 
format according to the present invention. 

Figure 5 is a flowchart illustrating the procedure of a data 
erasing method according to the first embodiment of the present 
invention . 
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Figure 6 is a flowchart illustrating the procedure of a data 
_,eras_in_g_3Mjthod^ to th% second embodiment of the present 

invention - 

Figure 7 is a flowchart illustrating the procedure of a da La 
erasing method according tio the third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter/ preferred embodiments of the present invention 
: will be described with reference to the drawings. The 
; embodiments described hereinafter are merely examples, and the 
present invention is not restricted to these embodiments. 
[Embodiment 1] 

Hereinafter, an optical disk data erasing apparatus 
according to a first embodiment of the present invention will be 
described. This first embodiment corresponds to Claims 1, 2, 3, 
4, 5, 13, 14, 15, 16, and 17. 

Figure 1 is a diagram illustrating the construction of an 
optical disk data erasing apparatus 22. 

In figure 1, the optical disk data erasing apparatus 22 is 
an optical disk recording apparatus for writing or reading data 
in/from a recordable optical disk 111 by irradiating the optical 
disk with a laser beam* The optical disk data erasing apparatus 
22 comprises a CPU 101, a RAM 102, a ROM 103, an EFM 
encoder/decoder circuit 104, an EFM WOBBLE signal processing 
circuit 105, a laser control circuit 106, a laser pickup 107, a 
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speed change "circuit r~ko&, ^^at^ i an : control , circui"t„109/ and a 
motor 110. 

The CPU 101 is provided with an instruction recognition 
means for recognizing an instruction from a host computer 21, and 
controls the respective constituents of the optical disk data 
erasing apparatus 22 according to a command from the ROM 103 or 
an instruction from the host computer 21. The RAM 102 stores 

data, and the- ROM 103 stores a command for controlling the CPU - 

! 
*• 

;;101. The EFM encoder/decoder circuit 104 performs encoding or 

decoding of various kinds of signals or data. The EFM WOBBLE 
J signal processing circuit 105 controls a disk driving mechanism 
on the basis of WOBBLE information which is read from the optical 
disk 111. The disk driving mechanism comprises the motor 110 for 
rotating the optical disk 111, the speed change circuit 108 for 
changing the rotation speed of the motor 110 , and the rotation 
control circuit 109 for controlling the rpm (revolutions per 
minute) of the motor 110. 

The laser control circuit 106 performs recording of data 
into the optical disk 111 as well as reading of recorded data 
from the optical disk 111, by irradiating the optical disk 111 
with a laser beam outputted from the laser pickup 107 while 
moving the laser pickup 107 from the inner circumference of the 
rotating optical disk 111 toward the outer circumference. 
Further, the laser control circuit 106 is provided with an 
erasing means for executing a data erasing process on the basis 
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of "an "instruction-^ recorded data ^ - 

on the optical disk 111 is erased* 

The optical disk data erasing apparatus 22 constructed as 
described above is provided with a judgement means for making a 
judgement as to whether the loaded optical disk 111 is a write- 
once optical disk (CD-R disk) or not; a disk recording 
information acquisition means for acquiring information relating 
to a data-recdr-ded area or a data-unrecorded area of the CD-R 
ls i disk 111 on the basis of a disk recording information acquisition 
:H instruction from the host computer 21; a notification means for 
W notifying the user that the disk recording information is 
"fl obtained, through the host computer 21; an erasing area detection 

means for detecting, when an instruction that specifies an area 
□ from which data are to be erased (hereinafter referred to as a 

data erasing area) is issued by the user through the host 
2 computer 21 on the basis of the disk recording information, an 
area corresponding to the specified data erasing area; and a 
determination means for determining whether data are recorded on 
the CD-R disk 111 or not, on the basis of the disk recording 
information . 

The erasing means overwrites the optical disk 111 which is 
judged as a CD-R disk by the judgement means, by irradiating the 
optical disk 111 with a laser beam having a recording power equal 
'to or higher than that at recording, thereby erasing the data 
recorded on the optical disk 111. 
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ffi^igure'^'is-'a-block diagram, illustrating the^onsJIggMM 
an optical disk data erasing system according to the present 



invention - 

In figure 2, the optical disk data erasing apparatus 22 and 
the host computer 21 are connected through an interface cable 23, 
and various kinds of commands are outputtcd from "Writing 
Software" that is a recording application in the host computer 21 
to the data dr-asing apparatus 22. 

Figure \ is a diagram illustrating an example of a disk 



ri 



format 



in figure 4, 41 denotes a PCft (Power Calibration Rrea) for 
obtaining an accurate recording power of a disk. 42 denotes a 
PMft (Program Memory area) "herein information about the start 
time or end time of an already-recorded track or a reserved track, 
information for identifying the disk, and the like are stored. 
One session is composed of a read-in area 43, a program area 44, 
and a read-out area 45, and a plurality of sessions are recorded 
in a single disk. Recording should be carried out so that the 
sessions are seguentially recorded fro. the inner circumference 
ot the disk toward the outer circumference . 

In each session, the read-in area 43 indicates the position 
where data are recorded, and holds a TOC (Table of Contents) 
which is track information of the session. The program area 44 
holds information including user data and a pass table from the 
immediately preceding session. The read-out area 45 indicates 
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the'^n'S : of data. • ■ - ---> • -- ; r_-r 

It is assumed that a session 1 and a session 2 are already 
closed while a session 3 is in the open state, and tracks 1-3 
are recorded in the respective sessions 1~3. 

When the host computer 21 outputs an instruction for erasing 
the entire surface of the disk, the data erasing apparatus 22 
overwrites an overwrite target area 1 to erase data from the area 
1. When the\host computer 21 outputs an instruction for erasing 
only the seJion 3 while leaving the sessions 1 and 2 as 
effective data, the data erasing apparatus 22 overwrites an 
overwrite target area 2 to eras, data from the area 2. 

Kext, a description will be given of a method for reading 

data recorded on the disk- 

in the case where the disk is loaded to obtain all of track 
information and latest user data information (i.e., a pass table 
recorded in the final session,, the information in the read-in 
ar ea 43 at the innermost circumference is read out, and «hen it 
is judged that the loaded disk is a m ulti-session-recordcd disk, 
the disk is searched for all of track information u P to the final 
session and the pass table in the final session. 

As a method of searching the disk for all of track 
information up to the final session, there is a method of 
serially reading the read-in areas of the respective sessions 

, . <nni-iailv the TOC information in the read-in 
In this method, initially, 

1 1* read and the read- in area 43 of the 
area 43 of the session 1 is reaa, anu 



25 



session 2 1s accessed on the -basis^ofeeSi^ol 
time of the session 2 to read the TO C inform ation of the session 
2 and, thereafter, the read-in area 43 of the session 3 is 
accessed on the basis of the obtained program start time of the 
session 3. Since there is no data in the read-in area 43 of the 
session 3, this area is judged as an unrecorded area, and the 
previous session 2 is judged as the final session. When all of 
track information up to the final session is obtained, access is 
Q made to, for Lample, the pass table of the final session on the 
3 basis of the track information of the final session, thereby 
W obtaining the pass table of the final session or the like. 

Next, an optical disk data erasing method according to the 
first embodiment will be described with reference to figure 5. 

When the optical disk 111 is loaded on the data erasing 
apparatus 22, initially, the CPU 101 controls the rotation 
control circuit 109 to spin up the motor 110 in step S51. Then, 
the loaded optical disk 111 is irradiated with a laser beam to 
read data recorded on the optical disk 111, and it is checked . 
whether the optical disk 111 is a CD-R disk or not, on the basis 
of WOBBLE information which is obtained through the EEM WOBBLE 
signal processing circuit 105, followed by step S52. 

in step S52, it is checked whether or not the data erasing 
apparatus 22 receives a disk recording information acquisition 
command (a command of "Read Disk Information" or "Read Track 
information") which is issued from the host computer 21. when 
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, - ■. J j"r'^gg^{ ^^ -linn, I, .„.^r_^.^. 

the apparatus 22 rece iveiO^ 
S53 . 

The disk recording information is obtained as follows. The 
outline of the disk recording state is grasped on the basis of 
the information about the start time and end time of the already- 
recorded track and reserved track, which information is recorded 
in the PMA 42 at the inner circumference of the disk 111, and the 
TOC information which is recorded in the read-in area 43 of each 
session, and a break of pits between the data-recorded area and 
the data-unrecorded area is actually detected to obtain the 
details of the disk recording state , whereby the disk recording 
information is obtained. 

NexL, in step S54, disk recording information adapted to the 
disk recording information acquisition command (a command of 
"Read Disk Inf orraation" or v Read Track Inf ormation" ) is returned 
to the host computer 21 to notify the user of the data recording 
information. Thereby, the user can specify a desired erasing 
area. 

Next, in step 55 5, it is checked whether the data erasing 
apparatus 22 receives an erasing command which is issued from the 
host computer 21. When the apparatus 22 receives this command, 
the process goes to step 

Next, in step S5 6, it is determined whether data have 
already written in the loaded optical disk 111 or not. when the 
optical disk 111 is determined as an already-recorded CD-R disk, 
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the process^"SSlt^&f™^M^^ process goes - to 



step S5 8. 

in step S57, the erasing area S53 specified by the erasing 
command is compared with the recording area obtained in step 353, 
and only the recording area corresponding to the specified 
erasing area *s irradiated with a laser beam having a recording 
power equal to or higher than that at recording to overwrite the 
recording are>, whereby data recorded in the specified area are 
erased. In this way, the user can erase only a desired area. 

When an optical disk other than the already-recorded cd-r 
disk is loaded, the erasing command becomes invalid and, in step 
S58, an error signal indicating that the loaded disk is an 
inerasable disk is returned to the hoat computer 21. Since there 
is no need to execute data erasing when no data are recorded on 
the optical disk 111, needless operation is avoided, resulting m 
reduced cost. 

As described above, in the optical disk data erasing 
apparatus according to the tirst embodiment, it is Judged whether 
the loaded optical disk 111 is a write-once disk (CD-R disk) or 
not, and when it is , wriLe-once disk, overwriting is carried out 
by irradiating the optical disk 111 with a laser beam having a 
recording power equal to or higher than that at recording, 
thereby erasing data recorded on the optical disk 111. Therefore, 
an optical disk data erasing apparatus which is able to 
completely erase data recorded on an optical disk is realized 
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^mm^^smm^x^ ^ ...p,^. appa^Bssgss 

and without generating ^ieterlou, to *, 

whereby^eakage of secret information can be prevented when the 

disk is discarded. 

Further, when the host computer 21 issues a disk recording 
information acguisition instruction, disk recording infection 
relating to a data-recorded area or a data-unrecorded area of the 
optical disk in is obtained. Therefore, data erasing can be 
0 performed on Inly the data-recorded area, while the deta- 
il unrecorded area, which needs not be erased, is outside the target 
W or data erasing, whereby Lhe time reguired for data erasing rs 
y 3 

! jj reduced - 

* [Embodiment 2] 

15 Hereinafter, an optical disk data erasing apparatus 

C according to a second embodiment of the present invention will be 

!3 described. This second embodiment corresponds to Claims 1, 2, 3, 

4 5, 6, 13, 14, 15, 16, 17, and 18. 

figure 1 is a bloc* illustraLing the construction of an 
optical disk data erasing apparatus according to the second 

u j ■ , Fiaure 2 is a block diagram illustrating the 

embodiment. Figure ^ 

construction of a data .rasing system according to the second 
embodiment. Figure 4 is a diagram illustrating an example of a 
di5 k format according to the second embodiment, since figures 1, 
2 , and 4 have already been described with respect to 
embodiment, repeated description is not nacess.ry. 
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SEop^Edf sk "data erasing apparatu S „22;apSBrt S ;nSg;SrtS|: 
second embodiment is provided with a judgemen^ means -for making ^a^-- 
ju dgement as to whether the loaded optical disk 111 is a write- 
once optical disk (CD-R disk) or not; a disk recording 
information acquisition means for obtaining information relating 
to a data-recorded area or a data-unrecorded area (blank area, of 
the CD-R disk 111, on the basis of a disk recording information 
acquisition instruction from the host computer 21; a notification 
O means for notifying the user of the disk recording intormation 
* through the host computer 21; an erasing area detection means for 
3 detects, When an instruction that specifies an area from which 
S data are to be erased (hereinafter referred to as "an erasing 
If area") is issued by the user through the host computer 21 on the 
H basis of the disk recording information, an area corresponding to 
S the specified erasing area; a determination means for determining 
S whether data are recorded on the CD-B disk 111 or not. on the 

basis of the disk recording information; and a setting means with 
which the user sets, through the host computer 21, whether or not 
the interface bus is to be occupied during execution of data 
erasing* 

Next, an optical disk data erasing method according to this 
second embodiment will be described with reference to figure 6. 

when the optical disk 111 is loaded on the data erasing 
apparatus 22, initially, the CPO 101 controls the rotation . 
control circuit 109 to spin up the motor 110 in step SSI. Then. 
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'" the" loaded optical disk 111 is irradiateaVwith:X"i^ser beam. to... .. . 

read data recorded on the optical disk 111, and it is judged 

whether the optical disk 111 is a CD-R disk or not, on the basis 
of WOBBLE information which is obtained through the EFM WOBBLE 
signal processing circuit 105. When it is a CD-R disk, the 
process goes to step SG2. 

In step S62, it is checked whether or not the data erasing 
apparatus 22 receives a disk recording information acquisition - 
Q command (a coLand of "Read Disk Information" or "Read Track 
3 ^formation'') which is outputted from the host computer 21. When 
W the apparatus 22 receives the command, the process goes to step 

fi 353 • 

! f in sLep S63, the disk recording information of the CD-R disk 

3 111 is obtained. To be specific, the disk recording information 
S i3 obtained as follows. Initially, the outline of the disk 
2 recording state is grasped on the basis of the information about 
the start time and end time of the already-recorded track and 
reserved track, which information is recorded in the PMA 42 at . 
the inner circumference of the disk 111, and the TOC information 
which is recorded in the read-in area 43 of each session, and a 
break between pits of the data-recorded area and the data- 
unrecorded area is actually detected to recognize the details of 
the disk recording state, thereby obtaining the disk recording 
information . 

Next, in step S64, the disk recording information adapted to 
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„ Read oisk motion" — * " Tet 7 d 

' - ^v" the" user of the data recording 

to the host computer 21 to notify the use 

v soecify a desired erasing 
ThprebV, the user can specny 
information. Thereby, 



area . 



• , „ S65 it is checked whether or not the data 
Next, in step S65, it 

->v, orssina command which is 
. qo rpceives an eras-my 
erasing apparatus 2^ recei 

outputted .ro.-the -puter ,1. - apparatus 

0 receiV es the l^and, the process g oes to step S66. 

'S . teDS6 e it is checked whether data have already 

^ Next, m step S66, 

'M «i ^ «v ill or not. When tne 

Bee n written in rhe loaded optical disk 
* , ,„ already-recorded CD-R disk, the 

1 optical disk 111 is iudced as a, already 

0 . to S « P S67. Otherwise, the process ooes to step 

■ process goes to step 

!i S6F ' » step — - - « - - ■» 

1 CD - R disk, the erasin, ~d .eco.es invalid, and an error 

^ 6i9 nal indict that the optical disk 111 is an 

f6r oi since there is no need to 
ls returned to the host computer 21 . Sin 

u „ ft data are recorded on the optical 
execute data erasing when no data 

,, tion is avoided, resulting m reduced 
disfc Hi, needless operation 



cost. 



t „ S6, it is checked whether the disk erasin, co^and 
in step Sb/, ^ b 
■ dlcat es — diate- design, that the interface hus xs 
indicates n interface bus is 

occupied or ,*on x^diate" desi 9 natin 9 that m 

. j In the case where the "immediate 
not to be occupied. m the c 



32 



■^^S^^^^lt^^Sa.- step S6S . _ 

__ln- the ; case " _ _ 

received, the process goes to step S6D. 

in step S68, a response to the command is immediately 

u 4- ™nnrer 21 to release the interface bus. 
returned to the host computer t± to 

Thereafter, in S te P SSS, erasing of lata in the specified area „ 
started. in step S6*. it is checked whether or not the data 
erasing apparatus 22 receives a driving state -niter co^and 
□ such as "Test 1 unit Ready" or the 11- When the apparatus 22 

iiD j nrocess goes to step S6B. In step S6B, 

up receives the command, the process, y 

'M oi that the data erasing 

id i t is notified to the host computer 21 that 

rfi , „ „ = nv of the following 

5 state o{ the data erasing apparatus 22 « any 

? states: the state where data erasing is fceing executed, the state 

'n .here data erasing has ended. and ^ «-» ^ 

^ Then, as shown in step Sfct-, 

r data erasing has abnormally ended- Then, 

S until the host colter 21 is noticed by the data erasing 

" apparatus 22 that the data erasing has normally ended or that ,t 

4- ^mrvni-er ^ 1 COtVti HU6S tO 

w ^m^nw prided, the host computer 
has abnormally ena<_u, - 

X this sin. the host colter „ periodica^ checks th 

sina state to confirm the completion of daLa erasing, 
data erasing state 

another processing while the data 
host computer 21 can execute another p 

rtflrfttus 22 is executing data erasing, 
erasing apparatus z*. j-=> 

„ here the -Non mediate" designating command is 
in the case where tne 

mps to step S6D wherein the data erasing 
received, the process goeb to step 



3 3 



pg^^e erasing -the., specified area. .«« 



i» step SSE, the data erasing apparatus 22 output- a response to 
t „ e ™d, which indicate that the data erasing has normally 
ended or abnormally ^ « the host computer 21. Thereby, the 
host computer 21 can speedily detect the completion of data 



erasing • 



In both of steps S69 and S6D, the erasing area specified by 
ch e erasing cWand , . compared with the recording area obta.ned 
□ in step S63, and only the recording area correspond^ to the 

1 spec i £ ied er„ in , area is overwritten by irradiating the area 

2 „ it h a laser beam having a recording power egual to or higher 
S t han that at recording, thereby erasing the recorded data. 

0 . disk data erasing apparatus according to the 

In the optical ai^K 

S second embodiment, it is 3 udged whether the loaded optical 

F 1U is a write-once optical disk or not. and when the disk ill - 

3 . „ tite -once optica, disk, overwriting of the optical disk HI rs 

p " ^. i ^cv ill with a laser beam 

carried out by irradiating the optical drsk 

= 1 or higher than that at 
having a recording power equal to or h^g 

the basis of a command from the host computer 21, 
recording, on the basis ui 

■ ,v- recorded data. Therefore, an optical disk 
thereby erasing Lhe recorded a 

„ ratus which is able to completely eraae data 
data erasing apparatus, whicn 

ootical di-lc, can be realized easily, at low cost, 
recorded on an optical ai&*, 

„t having to use a special apparatus and without generating 
3Uba tances deleterious to environment, whereby leakage of secret 
inflation can be prevented when the optical disk is discarded. 
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Purthe-cre. the .^ta erasing WjSS^^^^^ 
recording information relating to a data-recorded 

„rded"area "0^ ^ ^ical aSSTm when « .co*Ut«^l - 
outputs a dist recording intonation acquisition co^and. 
Iharefor e, the data erasing apparatus 22 can perron data erasing 

, , pd area without performing data erasing on 
on only the data-recorded area witno 

area which needs not be erased, whereby the 
the data-unrecorded area wnicn 

time required; -for data erasing is reduced. 

* ' u ■, tB rf 3ce bus is to be occupied or not 
3 Furthermore, the interface bub i 

■0 . „ „ pt bv the user through the 

D during execution of data erasing i» set by 

?! rer 21 Therefore, when it is set that the interface 

host computer 21- m*^^ 
S bU s is not to be occupied, the host colter .1 can p-rlor. 

3 • A ;ie the data erasing apparatus 22 is 

another processing while the eta 
* • „ Further, when the interface bus is to be 

3 executing data erasing. Further, 

■* on ^oeedilv detect the end of 

I occupied, the host, computer 21 can speedily 

1 data erasing by the data erasing apparatus 22. 
[Embodiment 3] 

• „nfical disk data erasing apparatus 
Hereinafter, an optical dxs K 

». * oresent invention will be 
i-n a third embodiment of the present 
according to a tnii-u 



described 
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This third embodiment corresponds to Claims 7, 8. 9, , 

12 19, 20, 21, 22, 23, and 24. 

• t n , ra H na the construction c 
Figure 1 is a bloc* diagram xiln.tr.tmg 

• ™,„ TO according to the third 
an optical disK data erasing apparatus 

„• „ r Since figure 1 has already been described with 

embodiment. Since ny 
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necessary. _ ^ — 

The opUcaldisK a- -s^ ,2 acting - 

third M ^ is Pr ^ a a — — ; 

, ^ -f = first jumper switch 32; a second 
mea ns for setting OH/CtfT of a first :um P 

for setting ON /OFF of a second Dumper 
jumper switch'- setting means for sett, g 

. -moan.? for distinguishing 

switch 33; a setting distinguishing rceans 

, the a, t i-p- ~«<* 32 and the second lu, " pei SW 

whether the rir-T- 

* ^ r^r^ for judging whether the 

CJ _„ „ off- a judgement means ror juuy y 

S 33 are ON or OFF, a J^y 

^ * Hisk or not; an erasing means 

^ i ^ =i/ i n is a CD-R diss oi uul " 

:1 loaded optical disk 111 is a 

h .nic of the setting of tne 
W er asing recorded data, on the ba-i- 

* Pitches 32 and 33; an ejection means lor 

* first and second jumper switches 

Q • j_-u ~ dis v ill after data erasing; a disk 

U automatically ejecting the disk information 
S wording information acguisition means for acguir g 
U ^ 3 Ha-i-a-unrecorded area oi 

, t-o a data-recorded area or a data unr 

™ relating to a da rietc rmining whether 

° „• v ill- and a determination means for detcrmim g 

CD-R disk llJ-r anu ^ . 
: u rn * disk Ul or not, on the basis of 

* ,re recorded on the CD-R disk 111 

• obtained by the disk recording 

th e disk recording information obtained 

information acquisition means. ArAsing 

a front view of the optical disk erasing 
Figure 3(a) shows a front 

, «,i f iaure 3 (b) shows a rear view of the 
apparatus 22 (drive), and figure 

. ,i denotes an injection button, 32 

rtriV e in these figures, 31 denotes 

-, ch 33 denotes a second jumper switch, 
denotes a first jumper swxtch, 33 den 

aenoi-e= denotes an 

« ted (tight Emitting Diode), and 
34 denotes an LED 

interface connector. 
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. - rr erasing 
The first" jun^w-WflrtSte^S^^ 

_> it is ON, and the second jumper 

operations _^J>^^t^^. XS ' ._. - 

_ the entire disk surface is to be erased 
switch 33 indicates that the entir ^ 

h th,t the recorded area in final session is to 
when it is ON and that the 

be erased when it is OFF. 

T he optica! di Sk data erasing apparatus 22 according to 

- ,,, j«t« the disk HI tu,:ns the 
second embodiment automatically ejects 

^9 is OFF/ or when it is 
* ^ -p-i-r-cii- Mimoer switch .5^ is vc^t 
LED 34 on whep- the first 3 umper 

0 • ,ed tit the data erasing has not normal or when 
y i«^y» rn-R disk. 

fl it is determined that data are not recorded on the 
2 while in this third e^odiment the ^ 34 is turned on as a 

i;f! v. ^r, erasing is not carried out, 

| display *eans for indicating that data 

1 the present Mention is not restricted thereto, and other 

0 methods may be employed. , 
H to of a disk format according to the 

I- Figure 4 shows an example of a disk . A 

H a has already been described with 

S third embodiment. Since figure 4 has ^ 

«r rpoeated description is not 
re3pec t to the first embodiment, repeated 



necessary- 



0V er„titin g is evented on an o^ritin, taroet area 1. . 

., rh 33 is OFF, overwriting is executed 
when the second jumper switch 33 is OF 

on an overwriting target area 2. 

• rter an optical die* data erasing method accord^ 
Hereinafter, an o^-i. 

■n v,o described with reference to 
to the third embodiment will be descri 

figure 1 • 
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aata™ 3 

apparatus^ the states of the fir^ and »^J>^_-_ : _ 

switches 32 an, 33 on the rear surface of the drive -he, the 

power is turned on. 

1B step S72, the inaction button 3! is pushed down, whereby 
«. CPU 101 operates the rotation contro! circuit 109 so as to 

= i r^T c;V ill is loaded on the 
spin up the motor 110 when the optical disk 111 

d ata erasing 22. Then, the loaded optica! disk 111 ,. 

irradiated with a laser beam to read data redded on the optical 
fl dis k 1U, and WOBBLE information is extracted fro, the optical 

^ /^h rruit 10 5, Then, 

W disk 111 by the EM WOBBLE signal processing circuit 

S it is judged whether the optical disk 1» is a CD-* disk or not 

- on the basis of the extracted WOBBLE inflation, followed »y 

I Tstep S73, when it is confirmed in step S71 that the 

3 -r,* 32 is ON (designation of erasing operation) and it 

- Jumper switch ON 

is confirmed in step S72 that the optical disk 

the process goes to step .74. Otherwise, the process g oes to 

"'step S74, the disk recording information of the co-a disk 

111 is obtained. 

„ oe specific, the disk recording information is obtained 
as follows . T hat is, an outline of the disk recording state is 

* ^nut fhe start time and 
fhD hasis of the information about the sta 
crrasped on the oasis ^ , 

h.h track and a reserved track, which 
end time of an already-recorded track an 
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. v . rh recorded m the _ 
well a 3 the TOC information which is 

Ul, as we- o _ 

r ead-in area 43 of each session, and a hrea* P 

recorded area ah. the — - - " 
re cogni,e the details of the .Is, recording state, 
staining the'dis. recording inflation, before, - _ 
erasing apparatus 3 2 can perfor. - erasing - - - 

I „rd*d aria which needs ho, he erased, -reh, the ti.e 
■° rpmiired for data erasing is reduced. 

a L steP « - - — ha - alEeady been d 

* ,. cal diplomat. «hen data have already 

recorded on the optical disk 

been recorded on the dis* Ul, the process goes to step „.. 
Otherwise, the process goes to step S7B. 

In step S76, the setting of the second ,n»per switch 

,„itch 33 is set in the ON state, 
checked. When the second Jumper switch 33 

ro step S77, wherein the entire surface o 
tho P „c«s 3 oes to step ^ ^ ^ ^ 

dis , is subjected to data erasing. ^ 
3, is in the OFF state, the process goes to step 

. th . final session is subjected to data 
data-recorded area m the final 



erasing . 



I; bo th of steps S77 and S7S, the erasing area specked * 
the er in, _d is compared with the recording area .taine 

a rea corresponding to the 
. ^ s7 4 and only the recording area co p 
in step S74, an irradia ting the area 

• „ ra-r^fl is overwritten Dy u-*- 
specified erasing area is o 



TJMrjOIT'l//"! 

39 



.g^^S^^-^g a recordr g P„.„...„..,_ 

thereby erasing the recorded data.. 
_th 9 n J:.hat_At re=ord 1 hg, thereby cu „ d ._.._ 

In step 8 7,, it is checKed whether the data 9 

ST, and S7B has normally ended - not. When the data 
ln steps S„ and S data . erased opti =al disK 111 i. 

erasing has normally ended, the da 

automatically ejected in step S7>. ^ 

already-recorded dis* or when the data erasing 

S jn, enied in steps - and the dis* is - 
" «. S7A and the LED 34 is turned on to notify the 

™ ejected in step S7A, ana ui 

W that the data erasing ends in failure. 

^ user that tne as v. aT . atus 22 is connected 

- , . ^ nrica i disk data erasing apparatus 

when the optical ai**> 
^1 ^-p data erasing 

r to an auto Changer, the e££ ectivenes S ot 

5 appar atus « relating to automation o< erasing wo., and 

M- is enhanced. according to the 

P m the optical dis* data erasing apparatus 

third ernfoodiment, atter t . ..., kis judged 

. „ are se t and the loaded optical disk is 3 g 
switches 32 and 33 are executed 

co R disk, overwriting of the optical disk 
as a CD-R aisK, having a 

by irr adiating tne optical disk with a laser 
oy ^ . , recording/ 

— . .... — ::r;;;r,r.:^ _ — 

according to the settrng of the 

„ 33 thereby erasing the recorded data. After 

32 and 33, tnetc^jr _4- or i 

, v 111 is automatically ejected. 

Therefore, erasing of data o 
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— - - - - - ~ - . ^; ;l^ ; ^r5ne'7" according to 

^optical disk data erasing-^PP^^^i^e, . . 

x operation, without using the host colter, and the 

erasing process can be automated. As the 

* ich is able to completely erase recorded 
data erasing apparatus which is able p 

, ^-f « P rret information 
da ta easily, at low cost, whereby lea>ca g e of 

is prevented when the optical disk is discarded. 

P re , _ , , ,, 1s n0t a CD-R disk, 

Furthe r, when the loaded optical disk 111 

••.,-v, « is OFF and the erasing 
or when the first jumper switch 32 is 
Q . •. not set, or when the data erasing of the optical 

:R operation is not set, . ... 

A dis * 1U has not normally ended, the loaded optical dis* 111 

3 oma tically ejected and the *0 3* - — ~ 

m automatically ej failure, whereby 

* l. that the data erasing ends in failure, 

* tbp user can know that tne « 

P . i«„ 4-hat the data erasing has 

: _ user is prevented from recognizing that th 

the user P disk on which thc 

P normally ended, and from discarding 

C re corded data to be erased is not erased. 



